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ABSTRACT 
 
Childhood obesity has more than doubled in the past 30 years and the 
school is an ideal place for children to be immersed in a healthy lifestyle 
environment. SWITCH is multi-component program designed to promote student 
health, by switching what students Do, View, and Chew. SWITCH classroom is a 
new module that integrates physical activity with academic subjects and nutrition 
in the classroom. The purposes of this study were to examine the feasibility of the 
SWITCH classroom module and its effect on student’s self-perceived classroom 
engagement.  
Six 3rd grade classes (3 intervention, N= 43; 3 control, N = 64) from 3 
schools in Iowa participated over a 7-week period. The subscales of behavioral 
and emotional engagement with learning (Skinner et al., 2009) were completed 
before and after the intervention by both groups. Engagement with the SWITCH 
activities was also measured at the end of the intervention. Each classroom was 
observed once during the 7-weeks to measure the acute effect SWITCH had on 
classroom engagement. To assess intervention fidelity, intervention teachers 
recorded the frequency, duration, their experience and their students’ experience 
from using the SWITCH activities through a daily log.  
Over the seven-week implementation period, the compliance rate for using 
the SWITCH activities was on average 75% (~2.5 times out of the 3 
recommended days). The teachers were satisfied with the activities 
(M=4.14±0.60, on a 5-point scale) and the students enjoyed them (M=2.84±0.39, 
v 
on a 3-point scale). Behavioral and emotional engagement did not differ between 
groups across time, meaning that engagement for learning was not impaired due 
to the SWITCH classroom-based physical activities.  For on-task behavior, 
ANOVA showed a significant difference between the intervention and control 
group.  Hierarchical regression analysis, controlling for gender and baseline 
engagement in learning, showed that both behavioral and emotional engagement 
in the SWITCH activities significantly predicted posttest engagement in learning.   
The present findings affirm that the SWITCH classroom activities can be 
easily implemented in the classroom without negatively impacting students’ 
engagement in learning. Given the short implementation period, it is possible that 
a longer intervention time is needed to elicit the desired changes. Additionally, 
the result that engagement in SWITCH physical activities predicted engagement 
in learning is very promising in enhancing students’ engagement in learning.  
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CHAPTER I 
INTRODUCTION 
 
 The prevalence of overweight and obese children and adolescents 
doubled and quadrupled, respectively, in the past 30 years.  By 2012, more than 
one third of all children and adolescents were overweight or obese1.  This obesity 
epidemic has various genetic, metabolic, behavioral, cultural, and environmental 
factors, the easiest to modify being the imbalance between energy expenditure 
and caloric intake2,3.  This imbalance, due to reduced physical activity, leads to 
an increase in adiposity, which is an independent predictor of death4.  It is 
evident that the detrimental effects of overweight adults are similar in children.  
Adverse outcomes in childhood obesity include Type 2 diabetes, metabolic 
syndrome, Blount’s disease, hypertension, depression, asthma, and sleep 
apnea2,3.  The best approach to tackling this problem is prevention and physical 
activity, sedentary behavior, and diet because these are the key modifiable risk 
factors.  
 Prevention strategies can be either population-oriented (environmental 
and policy changes) or individual-oriented (treatment) and can be conducted in a 
variety of settings.  Settings include the home, schools, clinics, community 
centers, government agencies, and the media1.  Schools are the perfect place for 
children to learn about and practice healthy behaviors, including physical activity 
and healthy eating3.  Children spend most of their day at school and the school 
provides the greatest access to children of multiple races, ages, and 
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socioeconomic status.  During the school day, adequate daily physical activity 
can be achieved through different avenues including recess, before and after 
school programs, physical education (PE), and in the classroom.  However, 
increased demand for better standardized test scores have results in cutting 
physical activity opportunities during the school day5. 
 Classroom-based physical activity (CBPA) is an opportune time to 
increase students physical activity because students spend most of their time 
within an the academic classroom6.  CBPA is run under the direction of the 
teacher, in the academic classroom, and is occasionally integrated with academic 
subjects.  Physically active activities that do not integrate curriculums are called 
activity breaks.  Due to the limited space, these activities are designed to be 
done with minimal equipment in little spaces.  Activities last anywhere from 5-20 
minutes and generally consist of a light to moderate activity level.  Within the 
school setting, classroom activity breaks was ranked as the second most 
effective intervention, behind PE, and followed by recess7.  
 Various CBPA studies have looked at the impact on physical activity, 
academic performance, and classroom engagement.  Riley’s Encouraging 
Activity to Stimulate Young (EASY) Minds’ program8 involved incorporating 
physical activity into the current math lessons.  The intervention children 
displayed an increase in physical activity and a significant improvement in on-
task behavior during math lessons.  TAKE 10! is a curriculum tool that is 
designed to get students moving in a structured 10-minute activity while 
reinforcing specific learning objectives in various academic subjects.  Throughout 
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the program’s first ten years, children participating in TAKE 10! see an increase 
in physical activity levels, decreased time-off-task, and improved academic 
scores9. Other CBPA studies have shown an increase in physical activity and 
improved on-task behavior in intervention classrooms in comparison to control10.  
PAAC, Energizers, ABC for Fitness, PLAY, and Texas I-CAN are some of the 
other, better-known, CBPA programs. 
The Comprehensive School Physical Activity Program (CSPAP) is a 
multicomponent approach in which schools utilize all the opportunities to build a 
healthy environment for students.  CSPAP focuses on physical education (PE), 
physical activity (PA) before and after school, during school (like recess and in 
the classroom), staff involvement, and family and community.  One established 
and successful multi-component school intervention is the SWITCH program.  
This 12-week multicomponent program targets kids in their home through self-
monitoring and parental involvement and at school through PE, classroom, and 
lunchroom modules.  The students are provided with opportunities during the 
school day to increase physical activity and learn how to decrease sedentary 
time and increase fruit and vegetable intake.  The classroom module provides 20 
classroom activities that can be integrated with any academic subject and five 
activity breaks.  These various activities will allow the students to participate in a 
short, easy to implement, physically active activities in order to increase their 
daily physical activity and positively affect their classroom engagement.  If the 
students are more engaged during classroom lessons, they will listen better and 
learn what is being taught quicker and easier11.  
3 
However, even if the intervention has potential to create positive effects on 
the children, the intervention can be ineffective if it is hard for the teacher to 
implement.  While teachers understand the importance of physical activity and 
acknowledge that it I fun for the children to participate in, there are significant 
barriers to implementation.  Common teacher complaints about CBPA 
interventions include needing more prep time, a more supportive school 
environment, more training, and indoor space constraints12.  Since SWITCH is a 
school-wide program, there is a school wide training session to help the program 
run smoothly and to provide a more supportive school environment.  Using the 
classroom module involves little prep time because the curriculum is easy to use 
and nearly all resources are provided.  Teacher participation and enthusiasm can 
directly affect the intervention outcomes13,14.   This is why the SWITCH materials 
were developed to work in synergy with the teacher’s current classroom curricula.  
This thesis focuses on pilot testing the SWITCH classroom module in order to be 
refined and shared with classroom teachers, as part o the SWITCH program. 
Specifically, the main purpose of this thesis was to examine the feasibility 
of the SWITCH classroom module.  The secondary purpose was to examine the 
effectiveness of the SWITCH classroom module on students’ on-task behavior 
(acute effect) and engagement for learning (long-term effect), compared to 
classrooms that follow traditional lessons.  
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CHAPTER II 
LITERATURE REVIEW 
 
The Need for Healthy Lifestyle Programs for Children 
Childhood obesity has risen parallel to the rise in adult obesity.  In 2010, 
18.2% of 6-19year olds were obese (top 95th percentile) and 33.2% were 
overweight (top 85th percentile), which has more than doubled in the past 30 
years15.  Obese youth are at a greater risk of diabetes and cardiovascular 
diseases such as heart disease and high blood pressure16.  Other adverse 
outcomes include metabolic syndrome, dyslipidemia, depression, low QOL, 
asthma, and obstructive sleep apnea2.   Around 35% of children who are obese 
at ten years old are obese as adults17.  
Childhood obesity is a multi-component problem that involves both diet 
and exercise.  Some early in life risk factors for obesity in children included 
parental obesity, more than eight hours of TV a week, lack of physical activity 
(PA), increased fast food intake, and short sleep duration18,19.  Sedentary 
activities, like screen time, not only take away from the amount of physical 
activity a child gets daily, but also can lend to an increase in daily energy 
intake20.  Ludwig’s21 sugar-sweetened beverages study showed that for each 
additional sugar-sweetened drink consumed, BMI increased  even after 
controlling for body weight, diet, and physical activity.  
The current national guidelines, provided by the Physical Activity 
Guidelines for Americans (PAG)22 recommends that children and adolescents 
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ages 6-17 years old get at least 60 minutes of physical activity each day that is 
mostly moderate or vigorous.  Muscle strengthening (playground equipment, 
climbing, lifting weights) and bone-strengthening (running, jumping rope) 
activities should be included in the 60 minutes at least 3 times per week.  
Troiana’s 2008 study23 on physical activity in American youth showed that only 
42% of children 6-11 year old and 8% of adolescents meet these physical activity 
guidelines.  Companies like Nike are launching campaigns to encourage children 
to increase their physical activity.  Nike’s Designed to Move campaign is a 
framework for parents, schools, institutions, and people to help teach kids about 
the joys of physical activity24.  Celebrities like Michelle Obama are also joining the 
movement by launching the Let’s Move initiative.  Let’s Move is dedicated to help 
solve the obesity problem through providing healthy food in schools, improving 
access to healthy food, and increasing physical activity25.  Programs like this are 
attempting to reverse the childhood obesity epidemic. 
In addition to increasing physical activity, reducing sedentary time may 
also have independent health benefits.  Part of the increased sedentary time 
among youth is due to the vast types of media available.  Children today are 
growing up immersed in both broadcast and social media, spending more time 
with media than any other single activity, other than sleeping26.  The average 
American 8-18 years old reported more than 6 hours of media use a day27.  
Recent recommendations from the American Academy of Pediatrics are more in 
depth than the previous recommendations of less than two hours a day26.  It 
gives recommendations for pediatricians, families, researchers, and government 
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organizations.  It involves families developing a personalized family media use 
plan by addressing what type and how much.  Avoiding screens for one hour 
before bedtime and designating media-free time are all included in the policy 
statement.  It is estimated that youth spend 80-93% of their waking hours being 
sedentary, making an intervention focusing on increasing physical activity and 
decreasing sedentary time a priority6.  For this reason, the SWITCH program 
aims at teaching students about the benefits of physical activity and healthy 
eating, as well as the negative effects of too much sedentary time. 
 
Why the School? -  CSPAP 
Schools are an ideal place for children to receive healthy living education 
because it provides a good setting for the children to be immersed in a healthy 
lifestyle environment.  Additionally, schools historically have always played a role 
in children’s health.  They also have access to children of all races and 
socioeconomic status. Children spend 57% of waking time in schools (an 
average of 7 hours a day).  Physical activity can come from multiple avenues in a 
school like physical education (PE), recess, sports, and even in the classroom.  
Schools provide a setting to run a multicomponent program that can help 
immerse the students in a healthy lifestyle.  
The Comprehensive School Physical Activity Program (CSPAP) is a 
multicomponent approach by which schools use all opportunities for students to 
be physically active and get 60 minutes of physical activity every day.  The 
programs also helps them develop the knowledge, skills, and confidence to be 
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physically active for the rest of their lives28.  This model utilizes staff involvement, 
physical activity during school, physical education (PE), physical activity before 
and after school, and family and community engagement to increase the 
students’ physical activity to 60 minutes a day28.  The foundation of CSPAP is PE 
because it is the main opportunity for students to gain knowledge and develop 
skills needed to establish and maintain a physically active life.  A good quality PE 
program provides the students an opportunity to learn.  A good PE teacher 
provides appropriate instruction, a program that involves meaningful content, and 
student and program assessment.  
Another component of CSPAP is physical activity before and after school.  
This includes walking and biking to school, sports clubs and intramural programs, 
informal recreation or play, and school-based child care programs.  The third 
component is physical activity during school, which includes recess, classroom, 
and lunchtime or intramural programs.  The fourth and fifth components discuss 
the people involved to help bring the CSPAP model together.  Staff involvement 
is crucial for success and it is important that the staff be a positive role model for 
the students.  The family and community can help reinforce the message of 
CSPAP by creating a culture of physical activity that extends beyond the school 
into the community and home.  The focus of this study is to add physical activity 
into the classroom so it is included in the third component (PA during school) of 
the CSPAP model.   
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Overall, schools serve as the perfect setting to make lasting changes in 
students’ lives with access to many children from different areas, cultural, and 
socioeconomic status. 
 
School Based Interventions 
 School based interventions have mixed results in terms of effectiveness 
for decreasing obesity and are also varied in structure, focus, and length.  A 
review of 15 school obesity interventions showed that 47% had durations longer 
than twelve months, 47% were between six and twelve months, and 7% were 
less than six months29.  Of the seven studies that were longer than twelve 
months and the seven studies that were between six and twelve months, five and 
four studies showed improvements, respectively.  Only one study was less than 
six months in length and it showed no improvement in BMI.  Most of the 
interventions were delivered by teachers, included parental involvement, and 
used a combination of different strategies29.  Some of the studies found neither 
gender, race, nor baseline weight differences while others showed an 
improvement in BMI for older children, girls, and white girls.  As for moderator 
variables, four of the ten studies that measured physical activity had 
improvements in both PA and BMI, two of the four studies that had improvements 
in sugar sweetened beverage consumption had a decrease in BMI, and three of 
the eight studies that looked at fruit intake had an improvement in both fruit 
consumption and BMI29.  
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Some of the other relevant larger school based interventions that were not 
included in Brown’s review paper were Planet Health and APPLES.  Planet 
Health focused on diet, physical activity, and screen time in students and saw the 
prevalence of obesity decrease in girls attributed to a reduction to TV viewing 
over the course of two years30.  APPLES (Active Program Promoting Lifestyle 
Education in Schools) was successful in producing changes at school level, but 
had little effect on children’s behavior31.  Other school-based interventions have 
shown a decrease in fat consumption or an increase in physical activity, but very 
few have showed a reduction in obesity32,33. 
 
SWITCH 
SWITCH is a program that aligns with the CSPAP model, targeting the all 
components in order to immerse the students in a healthy environment.  Not only 
does SWITCH give the children opportunities to get 60 min or more of physical 
activity but it also promotes a decrease in sedentary time and an increase in 
healthy eating.  The SWITCH mantra is “Switch what you Do, View, and Chew”34.  
The objectives are to Switch UP to 60 minutes or more of physical activity, Switch 
DOWN to 2hours or less of screen time, and Switch UP to 5 or more servings of 
fruit and vegetables a day.  
This program operates over 12 weeks, with each week focusing on one of 
the three objectives (Do, View or Chew).  The key behavior change strategy in 
SWITCH is self-monitoring as children work with their parents to complete the 
weekly SWITCH trackers34.  Children are also surrounded by a healthy school 
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environment through three synergistic modules.  There is a lunchroom module 
which focuses on increasing the fruit and vegetable consumption, a PE module 
that has lessons and games to help teach children the principles of energy 
balance, and a classroom module that has activities which integrates physical 
activity into classroom activities.  Switch directly targets the staff involvement, 
PE, PA during school, and family and community engagement components of the 
CSPAP and indirectly affects PA before and after school.  
 
Benefits of Physical Activity and Decrease Screen Time 
Physical activity can be added into a child’s day in multiple ways.  Utilizing 
the school environment, activity can be increased during before/after school 
programs, recess, PE, and active classroom lessons.  Research has shown that 
an increase in physical activity can have a positive effect on classroom behavior, 
cognitive function, and does not result in any loss of academic performance, 
despite decrease in teaching time35,36,37.    
  Unfortunately, this time spent in PA in the classroom can compete with 
daily physical education (PE) or academic subjects.  Programs that are 
developed should be able to work in synergy with PE and other school wellness 
programs in order to maximize the benefits for the students.  The amount of PA 
children get is not only the concern of the PE teacher but the classroom teacher 
as well.     
A study that looked at TV viewing and adiposity showed that the measures 
of adiposity increased in the control children but decreased by 40% in the 
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intervention children over the course of the school year38.  However, no 
differences were found between the groups in high-fat food intake, physical 
activity, and cardiorespiratory fitness. 
 
Classroom Based Physical Activity 
The classroom is a good opportunity to reach children in school because 
elementary students spend most of their time within an academic classroom6.  
Some of the most common classroom based physical activity programs are 
Energizers, Take 10!, PLAY, and PAAC.  Most of the classroom activity break 
interventions that have been done had activities that last ~10 minutes and were 
core-curriculum focused (science, social studies, math, and language 
arts)39,40,41,13,42.  In Ohio, the Making the Grade with Diet and Exercise program 
had a significant improvement on academic performance, as measured by an 
improvement in the number of students who passed the standardized test43.  The 
Energizers program showed improved on-task behavior between pre-Energizers 
and post-Energizers and an even greater percent of improvement for the least 
on-task students40.  Including just one physically active lesson in the classroom 
can increase the students’ physical activity for the week by 13%10. 
 
Benefits of Classroom Physical Activity 
Classroom based physical activity has been shown to increase the 
students moderate-to-vigorous physical activity44,45,46,47,40.  Bartholomew’s44 
Texas-ICAN! program resulted in the intervention students having a significant 
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increase of around 1,000 steps.  This 1,000 steps is about 7-8% of the daily step 
recommendation for children48, making these additional physically active 
activities beneficial and worthwhile.  Not only can classroom help students 
increase their daily step count, but it can be a start to making healthier and fitter 
students.  Children who are fit perform better on attentional tasks that require 
greater amounts of cognitive control13, so a classroom full of fit children will have 
a better opportunity to maximize their learning.  Other studies have also been 
shown to improve on task-behavior, which can better the students engagement in 
classroom lessons and overall learning40,42,14.   
 Fitness has been shown to be positively related to total academic 
achievement, math, and reading49,50.  Erwin’s study that integrated 20 minutes of 
physical activity with math and reading daily had a positive influence on math 
fluency but no impact of reading fluency.  However, other studies have only seen 
a significant relationship between academic achievement and PA in males51.  A 
two year study showed that two 10-15 minute physically active math and 
language arts lessons also had a positive effect on math ability in year one and 
on math and reading in year two52.  This demonstrates long term effectiveness.  
No difference was seen in arithmetic speed, or spelling ability.  The Active Living 
Research shows that kids are 20% more likely to earn an A in Math or English if 
they are physically active.     
Exercise not only provides better academic achievement but also provides 
an improvement in executive function, increases brain activation, and increases 
students time-on-task50,10,44.  A meta-analysis of 21 physical activity interventions 
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concluded that chronic PA interventions have a positive effect on cognitive 
function in children53.  A The EASY minds pilot8 also demonstrated how 
classroom behavior can be improved by integrating physical activity with math, as 
seen in the improvement in on-task behavior.  Common places for physical 
activity in school has been recess and PE, however, these programs are being 
cut due to an increase in demand of higher standardized test scores.  Black, 
lower income, larger city, and public schools students are more likely to have no 
recess or only a minimal break (<1 break of 15 minutes a day)54.  However, 
multiple physical activity interventions that take place in the classroom or PE 
have shown an increase in standardized test scores10,55.  This indicates that the 
current strategy of cutting physical activity time to improve test scores may 
actually be counterproductive. 
 
Teacher Implementation 
 Even the best classroom based physical activity interventions can be 
ineffective if it is hard for the teacher to implement.  Teachers have a busy 
schedule and are not open to adding more content into their school day.  The 
Texas I-CAN process evaluation indicated that the teachers really liked the 
concept of incorporating physical activity during academic lessons, that the 
directions were easy to understand and implement, and the content fit their 
curriculum.  The lack of planning time and available resources (model lesson 
plans/equipment) were also significant barriers44.  It is also imperative that the 
teachers understand the importance of PA because enthusiasm has been shown 
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to effect the intervention success14.  Providing education credit for teachers may 
increase enthusiasm and willingness to go through the proper training to use 
these interventions/programs provided effectively.  Giving education credit is a 
future goal for the Switch program. 
 
Engagement 
Engagement, summarized by Johnson, et al.56, refers to behaviors that 
broadly represent student’s participation.  In the classroom setting, it is the quality 
of the student’s connection to their school work.  Engagement can be measured 
by looking at the child's behavior  (effort, persistence, concentration, on-task 
behavior, and class participation) and their emotions (enthusiasm, interest, and 
enjoyment)12.  When students are engaged and listening to the teachers, they will 
be able to learn the subject matter quicker11.  A study with students aged 8-12 
year old Chinese students showed that academic achievement was highly and 
significantly related to school conduct57. When students are focused they are 
able to accelerate their academic learning.  
 One way to assess engagement is through observing the time spent 
focusing on academic tasks.  This is called Time on Task (TOT).  Grieco’s study 
looked at how physically active academic lessons effected the students TOT and 
it resulted in TOT significantly decreasing from before to after an inactive lesson 
and showed no change in an active lesson41.  This demonstrates how active 
academic lessons can help prevent some of the decline in TOT seen among 
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students.  Other studies have showed an increase in on-task behavior in the 
classroom8.   
Another measure of engagement is attention.  Research suggests that 
physical activity obtained during a motor skill focused  PE class can significantly 
increase students attention, independent of the student’s weight and  result in 
positive classroom conduct and prosocial behavior, especially in males58,59.  
Similar results are seen in acute engagement after a single 30-minute bout of 
PA60.   
Both acute and long-term effectiveness can be measured for engagement.  
Several studies have found  that classroom engagement increases immediately 
after a bout of physical activity40,8,14.  Other studies have looked at the long-term 
effectiveness of regular PA on classroom engagement with beneficial results54,8.  
The opposite of engagement is disaffection, and this can be shown by passivity, 
lack of initiation, giving up, frustration, boredom, apathy, or going through the 
motions12.  One study has shown that regular PA can have a negative effect of 
student engagement and classroom behavior57.  
We hypothesized that Switch classroom will be feasible for the teachers to 
implement into their regular school day it will benefit the children by increasing 
their engagement in the classroom.  
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CHAPTER III 
METHODS 
 
Participants and Setting 
This study was conducted with third graders  in three Midwest elementary 
schools, one being year around, and all in a rural setting. All schools were part of 
the same school district.  Student's code number (no names were given), gender, 
and grade were reported.  The teacher's name and gender were reported.  Each 
of the six classrooms had one teacher and an average of 24 students per 
classroom.  All students were from three out of the four elementary schools. Age 
was not measured but typical third graders are 8-9 years old. Six third grade 
classes participated in the study, three of them (N=74 students) serving as 
control classes taught their normal classroom material, and three (N=76 
students) as the intervention classes. The students were 63% male and 32% 
female for the intervention classes and 53% male and 47% female for the control 
classes.  One intervention class did not report gender, which accounted for 16% 
of the sample.  All of the teachers were female.   
 
Measures 
 This study included four measurement tools.  To measure the feasibility of 
the SWICH classroom module (purpose 1), the teachers filled out a teacher log 
every time they conducted a SWITCH activity in their classroom.  In addition the 
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students in the intervention classes were observed once during a SWITCH 
activity as a process evaluation using the SOSMART observation tool.   
Regarding the effectiveness of the SWTICH physical activities on the student’s 
engagement in the classroom (purpose 2), two measures were included. First, 
the long-term engagement of students on learning in the classroom was 
measured via a self-perceived engagement questionnaire before and after the 7-
week implementation period for both the intervention and control classes.  
Secondly, the acute behavioral engagement of the students was measured by 
direct observation right after a SWITCH activity or a traditional lesson.   
 
Teacher log 
The intervention teachers kept track of the SWITCH activities they performed 
in class.  An example of the weekly teacher log is provided in Appendix B.  When 
a teacher completed a SWITCH activity, they would log which activity they did, if 
they integrated it with another academic subject or used it as is, how many 
children participated, and if they used any of the available resources from the 
SWITCH resource book provided.  They would also be able to rate on a scale 
from 1-5 (with 1 representing low levels and 5 high) how satisfied they were with 
the activity and how focused the students were during the activity.  They then 
rated, on a scale from 1-3 (1 = not at all, 3 = very), how physically engaged the 
students were, if the students enjoyed the activity, and how the activity overall 
was for the students (1 = very easy, 2 = appropriate level, 3 = very hard).  At the 
end of the teacher log, they were able to state any other comments or challenges 
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that had while doing the activity in an open-ended question.  On days when the 
teachers do not conduct an activity, they left the teacher log blank.  
 
System for Observing Student Movement in Academic Routines and 
Transitions (SOSMART) Observational System 
 
SOSMART was used in order to check the level and quality of movement 
during the SWITCH classroom activities. SOSMART has been shown to be a 
valid and reliable instrument for measuring movement integration or MI. For this 
study, the categories and variables were modified to better measure the student 
movement that occurred during SWITCH activities. Stage 1 involves coding the 
classroom teacher’s involvement while stage 2 codes the student response.  
 Stage 1: Classroom Teacher Involvement 
o Instruction (INS): describes how the teacher gave the direction 
[verbally (v) and/or demonstration (d)] 
o Movement Type (MT): indicate the opportunity in which the students 
were able to move [Reward/Incentive (R), Opening Activity (O), 
Teacher Directed Transition (TT), Other Movement non-academic 
(OMna), or Other Movement academic (OMa)] 
 Stage 2: Student Response 
o Students Active (SA): what part of the class is active [(whole (W), part 
class (P), Small group (G)] 
o Body Part (BP) and Intensity (INT): for each group specified, context 
variables will be added to identify what body part is active [upper body 
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(ub), lower body (lb), full body (Fb), off-task (o)] and how intense 
[sedentary (x), light (+), moderate (++)] 
 
Once the SWITCH activity started, the coding began.   All relevant codes 
were listed during continuous observation in 20-second intervals.  Coding a (-) is 
acceptable for a cell when the movement continues across multiple consecutive 
intervals.  The coding was completed by two trained observers and checked for 
inter-rater reliability.  
 
Classroom Engagement Questionnaire 
Two factors of the Student Engagement Questionnaire12 that measured 
student’s self-perceived behavioral and emotional engagement in the classroom 
was completed before and after the intervention by the students.  For each of the 
ten questions, students rated themselves on a scale from one to five (one 
meaning not at all true and five very true).   
There were five questions related to behavioral engagement (example: I pay 
attention in class) and five questions for emotional engagement (example: I enjoy 
learning new things in class), two questions for behavioral disaffection (example: 
When I’m in class, I think about other things).  All of the items for each factor are 
presented in the Appendix.  
 A reliability analysis using Cronbach’s alpha, was performed on the 
student’s self-perceived classroom engagement questionnaire to determine how 
the questions presented measured each respective factor.  The reliabilities were 
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acceptable for the behavioral and emotional engagement.  The Cronbach’s alpha 
for all factors at the pretest and posttest measures are presented in Table 1.   
 
Table 1. 
Student’s Self-Perceived Engagement Reliability 
Variable Number of  
Questions 
Reliability  
Cronbach’s α 
Pre Post SWITCH 
Behavior Engagement 5 .83 .87 .93 
Emotional Engagement 5 .82 .86 .92 
  
 
SWITCH Classroom Engagement 
 The intervention classes took a second post-test to measure the student’s 
self-perceived engagement during the SWITCH classroom activities.  This survey 
was the same short version of the Student Engagement Questionnaire 12 used for 
the pre and post-test but this time, the students were instructed to think about 
only the SWITCH classroom activities when answering.  The same four 
components of engagement (behavioral engagement, emotional engagement, 
behavioral disaffection, emotional disaffection) and perceived competence were 
measured, but the question was specifically for their experience with the 
SWITCH classroom activities.  
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Observations of Classroom Engagement  
Both intervention and control classes were observed by two observers to 
measure the acute effect SWITCH had on classroom engagement. The 
observation tool was based off Reeve’s work 61. There was a primary and 
secondary observer for each classroom observation. Inter-rater reliability showed 
that the percent error between the two observers was 11%, which was 
considered acceptable. Only the data from the primary observer was included for 
the analysis. The intervention classes were observed directly after a SWITCH 
activity and the control classrooms after a sedentary academic lesson. 
 For this classroom observation, 10 students were randomly selected and 
they were evaluated on five different categories of engagement: attention or 
om/off task behavior (ranging from being distracted and resistant to focused and 
involved in task), emotional tone (being bored, frustrated or sad to being very 
interested, excited or happy), verbal engagement (verbally silent, doesn’t 
ask/answer questions to verbally participating, ask/answers questions), social 
interactions (alone, isolated, doesn’t interact with others to works and discusses 
with others), and reactions to challenges (gives up, shows uncontrolled emotions 
to persists, shows control over emotions). For each of these categories, each 
child was rated on a scale from 1-5 (example: 1-very distracted, 2- a little 
distracted, 3- neutral, 4- a little focused, 5- very focused), which shows not only 
the behavior that they are observed but also the intensity of that behavior. 
Attention and emotional tone were included in the results but the verbal, social, 
and when challenged categories were disregarded due to low observer reliability.    
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Procedure 
Feasibility of SWITCH Classroom Module 
The SWITCH classroom intervention included three intervention and three 
control classes in third grade and lasted for seven weeks, from the beginning of 
November to the middle of December 2015.  Teacher and principal contacts were 
made through email correspondence and followed by an in-person explanation of 
the project.  After hearing about the project, the teachers were able to choose 
whether they wanted to be an intervention teacher, control teacher, or not to 
participate at all.  All teachers signed an informed consent before the initial 
survey began.  Informed consent or assent was not collected for children or 
parents because there were no identifiers associated with the child’s data.  The 
study was approved by the Iowa State University Institutional Review Board 
(IRB).  
Each intervention classroom was observed once during the study to account 
for intervention fidelity (using the SOSMART system). This observation was 
completed around week four so the teachers and students would be normalized 
to the SWITCH activities and the time of day was dependent on when the teacher 
usually ran the SWITCH activities. Two of the classes were observed in the 
morning and one in the afternoon. During these classroom observations, two 
observers recorded how movement was integrated during the SWITCH activities 
using a modified SOSMART system 62. The whole class was observed as a 
whole and not for specific students. The coding started when the activity began 
and continued on a 20-second interval until the activity was complete. There 
were two trained observers for each classroom observation and they were 
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synced in time via a tone that sounded every 20 seconds through split head 
phones. The observers sat at the back or the side of the classrooms, in a place 
where they had a good view of the majority of the class but where they would not 
cause a distraction,   
 
Effectiveness of the SWITCH Classroom Module 
No student names were provided and their teachers gave the children codes. 
Only the teachers knew which code went to each student.  This code was used to 
match the pre and post-tests together.  Both the intervention and control students 
completed the short-version of the Student Engagement Questionnaire in their 
classroom before and after the seven weeks.  The intervention class also 
completed the Student Engagement Questionnaire, modified to reflect 
engagement with the SWITCH activities, upon completion of the intervention.  
This secondary post-test was taken on a separate day from the first post-test to 
avoid survey fatigue. To try to limit misunderstandings, the primary researcher 
proctored the pre and pot-test to be certain the same instructions and 
explanations were given. Students received help if they experienced difficulties 
with any of the questions.  
Classroom engagement (acute effect of SWITCH activities or traditional 
lesson) was directly observed in both the intervention and control classes.  The 
intervention classes were observed immediately after a SWITCH activity and the 
control classrooms after a sedentary classroom activity. The control classes were 
matched with the intervention classes in the time of day of observation.  Since 
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two intervention classes were observed in the morning and one the in the 
afternoon, then two control classes were observed in the morning and one in the 
afternoon.  The two classes observed in the afternoon were from the same 
school.   
For each class, 10 students were randomly chosen and observed for 30 
seconds, four times.  The chosen students were seated in different areas in the 
classroom, but were easily seen by the observers. These students were identified 
on the observation card with a visual identifier (ie. Colored shirt, pig tails, red 
hair). For the observations, student 1 was observed for 30 seconds then student 
2 was observed for 30 seconds then student 3 was observed for 30 seconds, etc. 
After all ten students were observed once, the process continues until all ten 
students were observed four times, making the observation period 20 minutes in 
length. During each 30 second observation, the student were evaluated from one 
to five in five categories (attention, emotional tone, verbal, social interactions, and 
reactions to challenges).   
A sound was made through split headphones to indicate 30 seconds so the 
two observers will be synced in time. If the student left the room that was 
indicated in the note section and no codes were collected for that time period for 
that student. If there was another incident in the classroom that might affect the 
way the students were engaged (outburst from classmate, split water bottle, 
teacher interruption), the student’s engagement was still coded but the 
interruption was noted in the notes section.  If the teacher would stop regular 
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classroom learning (ie. To pass out a worksheet), then coding would stop and 
resume once normal classroom activities began.   
 
Figure 1 provides a timeline and outline of this pilot study with the SWITCH 
classroom module 
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Middle of October 2015 
- Self-Perceived Engagement 
Questionnaire- Pre (I & C) 
7 week Intervention 
- Daily teacher log (I) 
- SOSMART Observation of SWITCH activity (I)- Once 
- Direct Observation of Classroom Engagement (I & C)- Once 
Middle of December 2015 
- Self-Perceived Engagement 
Questionnaire- Post (I & C) 
- SWITCH Engagement Questionnaire 
(I) 
Codes 
I- Intervention 
       C-           Control 
Figure 1. SWITCH Pilot Study Timeline 
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CHAPTER IV 
RESULTS 
 
1. Feasibility of the SWITCH Classroom Module 
1.1. Teacher’s perception about SWITCH classroom activities- Teacher Log 
 The compliance rate for using the SWITCH activities was on average 75% (~2.5 
times out of the 3 recommended days a week).  The majority of the teachers used the 
activities as is (85%), but a few integrated it with their classroom lessons (15%).  The 
most common integration was with math (43%) and with reading (57%).  Overall, the 
teachers participated in the activities with the students around three quarters of the 
time, were satisfied with the activities, and thought that the activities were an 
appropriate level for the students.  The mean and standard deviation of the teacher log 
questions are presented in Table 2.  
 
Table 2.  
Questions Results Scale 
 Mean Standard 
Deviation 
 
How satisfied are you with the SWITCH classroom 
activities? 
 
4.14 0.60 5-point 
scale 
How focused do you think the students were in the 
lesson content during SWITCH? 
 
3.87 
 
0.70 5-point 
scale 
How physically engaged were the students during the 
activity? 
 
2.79 
 
0.51 3-point 
scale 
Overall, how was the activity for the students? 2.00 
 
0.30 3-point 
scale 
Did the students enjoy the activity? 2.84 
 
0.37 3-point 
scale 
Mean and Standard Deviation of Teacher Log Questions 
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The most common activity was Roll the Dice, followed by MyPlate in the 
Lunchroom and Food Label Detective.  A total of 13 different activities were completed 
throughout the intervention. Table 3 shows the frequency each activity completed by 
each teacher.  As Table 3 shows, implementation of the activities varied between the 
three teachers.   
Teacher 1 expressed her interest in teaching nutrition and the importance she 
believed it had for her students.   She completed an average of 2.1 activities per week 
and was the only teacher that integrated activities with a classroom subject.  She 
integrated both Roll the Dice and Red Light Green Light, three times with math and four 
times with reading.  However, she used the Roll the Dice activity break the more often 
during the last two weeks of the intervention. 
Teacher 2 was the least enthusiastic teacher out of the three intervention 
teachers.  Her teacher log showed that she only tried five different activities throughout 
the seven weeks, completed on average 2.1 activities per week, and provided zero 
comments or feedbacks.   
On the other end, Teacher 3 was the most enthusiastic about testing the 
SWITCH activities.  She did the most activities out of all of the teachers (average 
2.8/week) and tried eleven different activities.  She participated with her students during 
every activity and usually used the resources provided.  She also provided good 
comments and suggestions to make the activities even better for future use.  Table 4 
shows a list of common challenges and suggestions and Table 5 lists the positive 
feedback given by the teachers.  Some of the more popular SWITCH activities are 
located in Appendix A.  
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Table 3. 
Frequency of SWITCH Activity Completions by Teacher 
Activity 
Frequency 
Teacher 1 Teacher 2 Teacher 3 
Roll the Dice*^ 5 6  
MyPlate in the Lunchroom 2 5 1 
Food Label Detective 3 2 1 
Exercise Spinner*   6 
Increase Your Beats 1 1 1 
Red Light Green Light^ 1  2 
Ingredient Hop 1  1 
Seated Aerobics   1  
Find Your Pair   1 
Get Fit Coach   1 
Energy In and Out   1 
Messed Up Train   1 
To The Wall   1 
*represents an activity break 
^represents an activity that was integrated with another academic subject 
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Table 4.  
Challenges and Suggestions from the Teacher Log 
 
Theme 
  Challenge 
Activity 
Time  
Activities took more time than I had available in my schedule All 
Lesson took 30-40 minutes  Food Label Detective 
Did a lot of group and partner work to make the lessons shorter 
 
All 
Lack of Knowledge  
Converting serving sizes is too difficult for 3rd graders Food Label Detective 
Students don’t know about vitamins and minerals and what they do for the body Food Label Detective 
Students had trouble finding pulse Increase You Beats 
Had to break lesson down into smaller “chunks” and teach about those concepts so they would 
understand the SWITCH lesson 
 
All 
Resources  
Did not have the literature listed in the library so unable to integrate into lesson Switches in Action 
Had to make copies beforehand for all students MyPlate in the 
Lunchroom, Food Label 
Detective 
Activity Modifications  
After a couple times, the students suggested exercisers for each number Roll the Dice 
Students liked to check their pulse before and after the exercise Roll the Dice, Red Light 
Green Light 
Instead of stations, had them count with a partner and call it out to the class to shorten the 
activity 
Ingredient Hop 
 
 
 
3
1
 
 
32 
 
Table 5.  
Positive Remarks from the Teacher Log 
Theme Positive Remark Activity 
 
Content Nutrition lessons are very good All 
Student Response Students enjoyed the activity Red Light Green Light 
Get Fit Coach 
 Students seemed calmer and it 
was easier for them to focus 
Roll the Dice 
Red Light Green Light 
 
 
1.2. Observations of the implementation of SWITCH classroom activities- 
SOSMART 
In order to assess the intervention fidelity, observations of the classrooms that 
implemented the SWITCH activities were conducted using the SOSMART protocol.  
The average SWITCH activity observed was 5 minutes in length, ranging from 2-6 
minutes.  In all classrooms, the teacher always gave verbal instructions and 27% of the 
time gave both verbal instructions with demonstrations.   As Table 6 shows, during a 
SWITCH activity, the entire class was involved 36% of the time.  During the remainder 
of the SWITCH activity, students were not all involved at the same capacity.  Meaning 
that part of the class was involved differently than the other part of the class.   
The students were engaged in moderate physical activity the majority of the time 
(82%), using their full body.  Occasionally, just the upper (16%) or lower body (11%) 
was actively moving.  Sixteen percent of the time a SWITCH activity was implemented, 
there was a group of the students that was off-task.  It should be clarified that the 
percentages do not add up to 100% because within the same observation period, there 
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could be part of the class engaged while the rest of the class was doing something 
different (like being off-task).  Both would be coded for the same 20 second time period.  
There was a strong inter-rater reliability (86%) between the two observers.  
 
Table 6.  
Percentage of Occurrence during SWITCH activities 
 
Category Variable % 
Intensity 
(INT) 
Sedentary (x) 23% 
Light to moderate (+) 82% 
Vigorous (++) 13% 
Body Part 
(BP) 
Upper body (ub) 16% 
Lower body (lb) 11% 
Full body (Fb) 59% 
Off-task (o) 16% 
Sitting (si) 20% 
Standing (st) 37% 
 
 
 
2. Effect on Student’s Classroom Engagement 
2.1. Self-reported Classroom Engagement 
 Repeated measures ANOVA, with time (pre, post) as the within-subject factor 
and group (intervention, control) and gender (male, female) as the between-subject 
factors showed non-significant effects for group, time x group interaction or time x group 
x gender interaction, for both behavioral and emotional engagement.  A significant main 
effect was evident on gender, with females scoring significantly higher than males on 
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both behavioral engagement (F(1, 103) = 9.02, p = .003, n2= .08) and emotional 
engagement (F(1,103) = 11.26, p = .001, n2 = .10).  Further, a significant main effect 
was shown on time (F(1, 103) = 8.79, p = .004, n2 = .8), only for emotional engagement, 
with a decrease on the scores from pre-test to post-test.  
 
Table 7.  
Self-Reported Classroom Engagement Descriptive Statistics  
 Type Gender Mean Standard 
Deviation 
N 
Behavioral 
Engagement 
Pre-Test 
Control Male 3.85 .87 34 
Female 4.45 .66 30 
Intervention Male 
 
4.05 .94 26 
Female 
 
4.48 .62 17 
Behavioral 
Engagement 
Post-Test 
Control Male 3.84 .87 34 
Female 4.40 .57 30 
Intervention Male 
 
3.93 1.18 26 
Female 
 
4.20 1.07 17 
Emotional 
Engagement 
Pre-Test 
Control Male 
 
3.50 
 
.98 34 
Female 
 
4.25 .63 30 
Intervention Male 
 
3.86 .94 26 
Female 
 
4.15 .96 17 
Emotional 
Engagement 
Post-Test 
Control Male 
 
3.36 1.06 34 
Female 
 
4.17 .68 30 
Intervention Male 
 
3.48 1.20 26 
Female 4.04 1.10 17 
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Figure 2. Behavioral Engagement from Pre to Post-Test, based on group and gender 
 
Figure 3. Emotional Engagement from Pre to Post-Test, based on group an gender 
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Figure 4. Behavioral Engagement from the Pre to Post-Test 
 
 
Figure 5. Emotional Engagement from the Pre to Post-Test 
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2.2. SWITCH Engagement of Intervention Group 
The intervention group took a second post-test to measure self-perceived levels 
of engagement during the SWITCH activities.  The behavioral engagement was high 
(3.96 on a 5-point scale)  and emotional engagement was moderately high (3.77 on a 5-
point scale)  However, all standard deviations were above one so there was a lot of 
variation among the students.  
 
Table 8. 
SWITCH Self-Reported Engagement Descriptive Statistics 
 Mean Standard 
Deviation 
Behavioral Engagement 
 
3.96 1.16 
Emotional Engagement 
 
3.77 1.12 
 
 
2.3. Associations between Classroom Engagement and SWITCH Engagement 
Associations between classroom engagement for learning and engagement for 
the SWITCH activities, were further examined.  A Pearson correlation test showed that 
the behavioral engagement in the SWITCH activities were positively significantly related 
to behavioral engagement (pre: r =.545; post: r =.703) and emotional engagement (pre: 
r =.594; post: r =.748) in both the pre and posttest.  Emotional engagement in the 
SWITCH activities were also positively and significantly related to behavioral 
engagement (pre: r=.586; post: r=.643) and emotional engagement (pre: r=.633; post: 
r=.772) in the classroom.  The correlations are shown in Table 9.  
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Table 9. 
Pearson Correlation among Classroom Engagement and SWITCH Engagement   
 
 
 
 
 
 
 
 
 
 
 
*p<.05, ** p<.01, *** p<.001 
               
A hierarchical regression analysis, controlling for both gender and baseline 
engagement in learning, showed that both behavioral and emotional engagement in the 
SWITCH activities significantly predicted post-test engagement in classroom activities. 
The students that felt highly engaged during the SWITCH activities were also highly 
engaged during normal class time.  These two hierarchical regression analyses are 
shown in Table 10 and Table 11, behavioral and emotional engagement respectively.  
 
 
                            SWITCH 
 Behavioral 
Engagement 
Emotional 
Engagement 
Behavioral 
Engagement 
Pre 
 
.545*** .586*** 
Behavioral 
Engagement 
Post 
 
.703*** .643*** 
Emotional 
Engagement 
Pre 
 
.594*** .633*** 
Emotional 
Engagement 
Post 
 
.748*** .772*** 
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Table 10. 
Hierarchical Regression Analysis of Behavioral Engagement  
Step Variables Stand 
β 
t R2 R2 
change 
F 
change 
1 Gender  
 
-0.049 -0.372 .376 .376 11.456*** 
 Behavioral Engagement Pre 0.624 4.703***    
2 Gender  
 
-0.102 -1.021 .656 .280 30.196*** 
 Behavioral Engagement Pre 0.361 3.254**    
 SWITCH Behavior Engagement 0.600 5.495***    
Note: *p<05, **p<.01, ***p<0.001, Stand= Standardized 
 
Table 11. 
Hierarchical Regression Analysis of Emotional Engagement 
Step Variables Stand 
β 
t R2 R2 
change 
F 
change 
1 Gender  
 
.118 1.260 .673 .673 39.117*** 
 Emotional Engagement Pre 0.794 8.460***    
2 Gender  
 
0.31 .390 .782 .109 18.420*** 
 Emotional Engagement Pre 0.540 5.531***    
 SWITCH Emotional Engagement 0.433 4.292***    
Note: gender: *p<05, **p<.01, ***p<0.001, Stand= Standardized 
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2.4. Acute Effects on Classroom Engagement 
 Not all classes were observed for 20 minutes because one class left for recess 
15 minutes into the observation.  Because of this, only the first three time points for 
each student was included in analysis.  Reliability analysis with the three time points 
was acceptable (α = .70) for both on-task behavior and emotional tone.  For on-task 
behavior, ANOVA showed a significant difference between the intervention and the 
control group (F(1,59) = 7.00, p = .010, n2 = .109), with the intervention group to have 
significantly higher mean score than the control group .  For emotional engagement, 
ANOVA showed non-significant differences (p = 0.118) between the intervention and 
the control.  See Table 12 for the means and standard deviations and Figure 6 for the 
significant differences between intervention and control classes.  
 
Table 12. 
Classroom Engagement Observation 
Category                            Class                        Mean Standard Deviation 
On-task Behavior Intervention 4.21 0.82 
Control 3.60 0.94 
Emotional Tone Intervention 3.72 0.85 
Control 3.38 0.82 
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Figure 6. Means of Classroom Observation Ratings- Attention and Emotional  
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CHAPTER V 
DISCUSSION 
 
 Classroom-based physical activity (CBPA) has been shown to successfully 
increase student’s physical activity44,45,46,47,40 as well as improve their engagement 
during academic learning41.  Multiple studies have shown that physically active students 
are more engaged in the classroom63,14 and this increase in engagement leads to a 
higher likelihood of academic success and achievement beyond academic, like higher 
education and occupational accomplishments64.  This study piloted the recently added 
classroom module of the SWITCH program.  To accomplish this, three intervention 
classes and three control classes from three elementary schools completed a student 
self-perceived classroom engagement questionnaire before and after the seven week 
intervention.   
Engagement, in the classroom setting, is the quality of the student’s connection 
to their school work.  Engagement can be measured by looking at the child’s behavior 
(effort, persistence, concentration, on-task behavior, and class participation) and their 
emotions (enthusiasm, interest, and enjoyment)12.  For behavioral engagement, this is 
most commonly measure in the classroom as classroom behavior, time on-task, and 
concentration65.  Disengagement can be shown by passivity, lack of initiation, giving up, 
frustration, boredom, or going through the motions.  Behavioral disengagement in often 
accessed by observing student’s fidgeting in class, time off-task, and inattention65.  
 
 
43 
 
Effect on Classroom Engagement 
Engagement and disengagement can be viewed as a single continuum or as two 
separate constructs65.  Engagement is most commonly viewed as a single continuum, 
where low levels of engagement are disengagement.  The direct observations 
completed in this study to measure both attention and emotional tone, as factors of 
engagement, were measured on a single continuum.  A low level (number) represents 
distracted attention and negative emotional tone while a higher number represents 
focused attention and positive emotional tone.  However, scholars have recently started 
to view school engagement and disengagement separately.  Skinner, Kindermann, and 
Furrer12 found that a model that distinguished between school engagement and 
disengagement, for both behavior and emotional, fit the data better than the model that 
looked at only one factor (ie, just engagement).  Our student self-perceived 
questionnaire viewed both behavioral and emotional engagement and disaffection as 
two separate constructs and measured them with separate questions.     
A reliability analysis using Cronbach’s alpha revealed that the reliabilities were 
acceptable for the behavioral and emotional engagement components of the student 
self-perceived engagement questionnaire.  This questionnaire showed that over time, 
both behavioral and emotional engagements were not significantly different between the 
two groups.  This indicates that participating in the SWITCH classroom activities does 
not affect the children’s engagement in the classroom. This does not coincide with other 
acute studies that resulted in increased concentration and attention66,67.  However, it 
demonstrates that these added activities do not interfere with classroom engagement 
while providing the other benefits of physical activity.  Females showed a significantly 
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higher score on both behavioral and emotional engagement over males.  Other studies 
have shown no difference between genders66,68,69,52.  This contradiction can result from 
different measurement of engagement, different definitions of engagement, and whether 
acute or long-term engagement is measured.   
Additionally, the result that engagement in the physically active SWITCH 
activities predicted engagement in the classroom is very promising in enhancing 
student’s engagement in learning.  The students that felt personally engaged during the 
SWITCH activities also felt engaged during normal class time.  Meaning that the 
children who were positively affected by the SWITCH activities benefited by having an 
increase in classroom engagement. 
The observations of classroom engagement showed that the intervention classes 
had a significantly higher average attention and emotional state in the classroom 
compared to the control students.  This indicates that the SWITCH activities could have 
an acute effect on the student’s attention and emotional tone, which can in turn effect 
the student’s engagement.  Engagement in the classroom is important because when 
students are engaged, they will be able to learn quicker, enhancing their academic 
capability11,68.   Multiple CPBA studies have shown an improvement in academics after 
participating in physically active activities in the classroom.   This positive effect on 
academic achievement has been measure in a various ways including standardized test 
scores13,55, total academic achievement51, math45,10, and reading49.  Other CPBA 
studies have shown no change in academic performance with the incorporation of 
physical acitivity55,70 which is consistent with the present study’s findings.   To our 
knowledge, no study to this date has been published that found that physical activity in 
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the classroom has a negative impact on students learning.  Unfortunately, academic 
achievement was not a measure in this study. 
 
Feasibility of the SWITCH Classroom Module 
The SWITCH classroom module is unique in regards to the freedom it gives the 
teacher.  Teachers are not bound by rigid rules but rather given general guidelines to 
give the teachers more autonomy.  The teachers were able to choose which activities 
they wanted to do, how long they wanted to do it, and if they wanted to integrate it with 
an academic subject or not.  Even without rigorous rules, teachers still implemented an 
average of 2.5 SWITCH activities weekly.  Lengths of the activities were only recorded 
for the days researchers were there to observe fidelity and classroom engagement so 
the average length of a SWITCH activity is unknown.  An activity of any length is 
beneficial because it breaks of extended sedentary time, a problem with current class 
structure71, and may encourage students to be active outside of class72.  
The teacher logs allowed insight into how the teacher implemented the activities. 
It was evident that teachers implemented more activities on their lighter weeks and used 
a combination of both SWITCH activities and activity breaks.  However, the all teacher 
favored the activity breaks near the end of the seven week intervention.  This could be 
due to the increased demand for classroom time because it was near the end of the 
semester.  The activity breaks provided a quick and easy activity that did not involve 
much instruction time or resources, making it easier to the teacher to implement quickly 
into their busy classroom.  Also, it was evident that the teacher’s enthusiasm effected 
both how many activities they tried, how often they performed an activity in their 
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classroom, and their creativity in integrating the activities with other subjects.  The 
literature consistently shows that the level of the teacher’s enthusiasm can effect 
participation in the intervention and therefore the results12,14.  Teacher’s enthusiasm 
may also be influenced by  the teacher’s perceptions of student willingness to 
participate in the activities and by the teacher’s willingness to lead an additional 
activity14.  
The main complaint received was that some activities took too long because 
teaching was required before the activity.  The teaching was required because the 
students did not have the appropriate nutrition knowledge needed prior to starting the 
activity.  The SWITCH classroom module has since been revised, with these 
recommendations in mind, to include introductory activities that introduce concepts used 
in the SWITCH activities (ie. How to Read the Food Label).  
 
Limitations and Future Research 
Future research should examine the gender differences in children’s classroom 
engagement after PA and identify the reasons for these differences.  This way, 
programs can be tailored specifically to reach both boys and girl’s needs.  However, 
studies have shown that boys show greater improvements in both engagement and 
classroom behavior, compared to girls59.  This study did not share this outcome.   
This pilot is unique in the fact that it is part of a larger, more comprehensive 
project, SWITCH.  The classroom module will work in synergy with the PE module, 
lunchroom module, and home components to surround the children in a healthy 
environment both at home and at school.  The school is an ideal place for students to 
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receive healthy living education because it allows access to a variety of children and 
SWITCH aims to utilize the school setting.  The full effectiveness of the SWITCH 
classroom module may only be seen once it is run with the rest of the programs 
components.  
A limitation of the study is the length of the intervention.  The seven-week 
intervention may not be long enough to elicit a change in the student’s self-perceived 
classroom engagement.  Sometimes it takes a longer period of time for the teacher to 
adjust to the different activity style and as they become more used to the idea, it will get 
easier, and then they will be able to incorporate more active lessons63.  Given the short 
implementation period, it is possible that a longer intervention time is needed to elicit the 
desired changes.  Also, other factors may have contributed to the interventions 
outcomes such as the time of year, teacher perceived importance, and teacher 
experience.  The students took their post-tests a couple of days before winter break 
which could have altered their classroom engagement.  By the end of the semester, the 
students and teachers were all really busy with conferences, tests, and final projects.  
This could have greatly affected both the student’s engagement and the teacher’s 
perceived importance of the intervention.  
 
Conclusion 
 From this pilot study we can conclude that the SWITCH classroom module was 
feasible for the teachers to implement and it did not negatively affect the child’s 
engagement during classroom activities.  The need for physical activity programming in 
the classroom is ever growing and the SWITCH classroom module is a tool to aid 
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teachers in adding 10-20 minutes of physical activity in their classrooms three times per 
week.  SWITCH classroom did not require extensive training, was well received by 
teachers, enjoyed by students, and offered effective activities to increase physical 
activity.  The present findings affirm that the SWITCH classroom activities can be easily 
implemented in the classroom without negatively influencing students’ engagement in 
learning.  
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APPENDIX B 
TEACHER LOG74 
 
TEACHER’S NAME: ____________________________ CLASS: _______ SCHOOL: _______________________WEEK: ________TO________ 
WEEK # 1  MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY 
Which Switch activity did you 
use today?  * if you did more than 1, 
use the extra boxes at the end  
     
How did you use it? 
As it is, focused on 
Switch or as break                     
In integration with 
_______________ 
As it is, focused on 
Switch or as break                     
In integration with 
________________ 
As it is, focused on 
Switch or as break                     
In integration with 
________________ 
As it is, focused on 
Switch or as break                     
In integration with 
________________ 
As it is, focused on 
Switch or as break                     
In integration with 
________________ 
How long did the activity last?  
 
☐ 5 min    ☐ 10 min 
☐ 15 min  ☐ 20 min 
☐ 25 min ☐ 30min 
☐ 5 min    ☐ 10 min 
☐ 15 min  ☐ 20 min 
☐ 25 min ☐ 30min 
☐ 5 min    ☐ 10 min 
☐ 15 min  ☐ 20 min 
☐ 25 min ☐ 30min 
☐ 5 min    ☐ 10 min 
☐ 15 min  ☐ 20 min 
☐ 25 min ☐ 30min 
☐ 5 min    ☐ 10 min 
☐ 15 min  ☐ 20 min 
☐ 25 min ☐ 30min 
Did you modify the activity? 
  ☐NO          ☐YES        
 If yes, how? ______________ 
   __________________ 
☐NO          ☐YES        
 If yes, how? ______________ 
   __________________ 
  ☐NO          ☐YES        
 If yes, how? ______________ 
   __________________ 
  ☐NO          ☐YES        
 If yes, how? ______________ 
   __________________ 
  ☐NO          ☐YES        
 If yes, how? ______________ 
   __________________ 
Did you use any of the available 
resources?   ☐NO          ☐YES             ☐NO          ☐YES             ☐NO          ☐YES             ☐NO          ☐YES             ☐NO          ☐YES           
How satisfied are you with the 
Switch classroom activity?  
 
☐ 1-very unsatisfied 
☐ 2-unsatisfied 
☐ 3-neutral 
☐ 4-satisfied 
☐ 5-very satisfied 
☐ 1-very unsatisfied 
☐ 2-unsatisfied 
☐ 3-neutral 
☐ 4-satisfied 
☐ 5-very satisfied 
☐ 1-very unsatisfied 
☐ 2-unsatisfied 
☐ 3-neutral 
☐ 4-satisfied 
☐ 5-very satisfied 
☐ 1-very unsatisfied 
☐ 2-unsatisfied 
☐ 3-neutral 
☐ 4-satisfied 
☐ 5-very satisfied 
☐ 1-very unsatisfied 
☐ 2-unsatisfied 
☐ 3-neutral 
☐ 4-satisfied 
☐ 5-very satisfied 
How focused do you think the 
students were in the lesson 
content during the Switch 
activity? 
☐ 1-far below average 
☐ 2-below average 
☐ 3-average 
☐ 4-above average 
☐ 5-far above average 
☐ 1-far below average 
☐ 2-below average 
☐ 3-average 
☐ 4-above average 
☐ 5-far above average 
☐ 1-far below average 
☐ 2-below average 
☐ 3-average 
☐ 4-above average 
☐ 5-far above average 
☐ 1-far below average 
☐ 2-below average 
☐ 3-average 
☐ 4-above average 
☐ 5-far above average 
☐ 1-far below average 
☐ 2-below average 
☐ 3-average 
☐ 4-above average 
☐ 5-far above average 
How physically engaged were 
the students during the 
activity? 
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very 
Overall, how was the activity 
for the students? 
 1- very easy 
 2- appropriate level 
 3- very hard 
 1- very easy 
 2- appropriate level 
 3- very hard 
 1- very easy 
 2- appropriate level 
 3- very hard 
 1- very easy 
 2- appropriate level 
 3- very hard 
 1- very easy 
 2- appropriate level 
 3- very hard 
Did the students enjoy the 
activity? 
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very  
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very 
 1- not at all 
 2- a little 
 3- very 
Did you face any challenges or 
are there any comments you 
would like to make? 
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APPENDIX C 
CLASSROOM ENGAGEMENT OBSERVATION61 
For this classroom observation, we will be observing a random 10 students in each classroom.  
Student 1 will be observed for 30seconds and then move onto student 2.  This will continue until all 10 
students are observed (5minutes).  This will repeat for a total of 4 observations per student (20 minutes 
of observations).  These students will be randomly selected numbers.  
For each 30 second observation, the student will be evaluated on the following 5 questions.  For 
each question, you will rate the child 1-5 (example: very distracted, a little distracted, neutral, a little 
focused, very focused).  The table below shows the criteria in which we will be observing.  The next page 
shows the coding sheet that will be used.  
 
The following are the steps that will be used for each observation: 
1. The classroom characteristics will be filled out at the top of the coding sheet 
2. The teacher will give a seating chart of the students and their numbers 
3. Identifiers and codes will be written by each students number in the column labeled “Student 
Identifier” to make it easy to remember and locate the student once observations has begun.  
4. Once the two observers are ready, the coding will begin 
5. Every 30 seconds, the observer will code the student (1-3 or NA) for each of the 5 questions 
a. Each question is a column  
b. NA is only used for the Verbal,  Social, and Challenged section 
c. The notes section is for anything that would need to be written to help clarify the code 
i. Type of activity (group work, partner reading, quite time, etc.) 
ii. Subject (science, reading groups, math worksheet, etc.) 
iii. Why NA was used (NA can be used for the When Challenged section if the 
student is not challenged).  
d. A sound will be made through split headphones to indicate 30 seconds 
6. After 20 minutes of observation is complete, coding will end 
7. If the teacher pauses in the middle of the 20 minute observation, then coding will halt and 
resume once the transition period is over. 
 very A little neural A little very  
Distracted Attention 
(distractible resistant) 
1 2 3 4 5 Focused Attention 
(focused, involved in 
task) 
-Emotional Tone 
(bored, frustrated, sad) 
1 2 3 4 5 + Emotional Tone 
(interested, excited, 
happy) 
Non-Verbal 
(verbally silent, doesn’t ask/answer 
questions) 
1 2 3 4 5 Verbal 
(verbally participating, 
ask/answers questions) 
Unsocial 
(alone, isolated, doesn’t interact 
with others) 
1 2 3 4 5 Social Interactions 
(works & discusses with 
others) 
When Challenged, 
gives up, shows uncontrolled 
emotions 
1 2 3 4 5 When Challenged, 
persists, shows control 
over emotions 
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Classroom Engagement Observation 
School: _______________     Teacher: _______________     Grade: _____     Date:__________      
 Inter (I)/Cont (C):________      Previous PA:_______________     Start time:_______     End time:_______  
Student 
Identifier/Code 
Student 
# 
Attention Emotional Verbal Social Challenged Notes 
 S1 
 
      
 S2 
 
      
 S3 
 
      
 S4 
 
      
 S5 
 
      
 S6 
 
      
 S7 
 
      
 S8 
 
      
 S9 
 
      
 S10 
 
      
 S1 
 
      
 S2 
 
      
 S3 
 
      
 S4 
 
      
 S5 
 
      
 S6 
 
      
 S7 
 
      
 S8 
 
      
 S9 
 
      
 S10 
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Student 
Identifier 
Student 
Number 
Attention Emotional Verbal Social Challenged Notes 
 S1 
 
      
 S2 
 
      
 S3 
 
      
 S4 
 
      
 S5 
 
      
 S6 
 
      
 S7 
 
      
 S8 
 
      
 S9 
 
      
 S10 
 
      
 S1 
 
      
 S2 
 
      
 S3 
 
      
 S4 
 
      
 S5 
 
      
 S6 
 
      
 S7 
 
      
 S8 
 
      
 S9 
 
      
 S10 
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APPENDIX D 
 
SOSMART OBSERVATIONAL SYSTEM62 
Recording and Reliability Sheet 
School: _______________  Teacher Name:_______________________ Grade:_____ #student:__________  Coding start:_______AM/PM 
Observation Date:______________         Observer:___________________________  #Assistants:________  Coding stop:_______AM/PM
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Summary Scores 
Category Code 
Number of 
category 
intervals 
Total number of 
intervals for 
observation period 
Percentage of 
occurrence 
Frequency of events 
Instruction (INS) 
     Verbal 
 
v 
   
 
     Demonstrate d     
     none n     
Subtotal      
Movement Type (MT) 
     Reward/Incentive 
 
R 
   
 
     Opening Activity O     
     Teacher Directed Transition TT     
     Other Movement (non-academic) OMna     
     Other Movement (academic) OMa     
Subtotal      
Students Active (SA) 
     Whole class 
 
W 
   
      Part class P    
     Small group G    
Subtotal     
Body Part  (BP) 
     Upper body 
 
ub 
   
 
     Lower body lb     
     Full body Fb     
     Off-task o     
     Sitting  si      
     Standing st     
Intensity (INT) 
     Sedentary 
 
x 
   
 
     Light +     
     Moderate ++     
Subtotal      
6
3 
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APPENDIX E 
CLASSROOM ENGAGEMENT QUESTIONNAIRE12 
 
Key 
Behavioral Engagement: yellow highlight  
Emotional Engagement: blue highlight 
 
 
 
 
 
 
 
 
Consider your experiences in class until now. For each sentence below, 
circle a number that shows how true or not true it is FOR YOU.     
   
 
N
o
t at all tru
e 
N
o
t tru
e 
N
e
ith
er tru
e o
r 
n
o
t tru
e 
Tru
e 
V
ery tru
e 
1. I try hard to do well in school 1 2 3 4 5 
2. When I am in class, I feel good 1 2 3 4 5 
3. When I am in class, I participate in class discussions 1 2 3 4 5 
4. I enjoy learning new things in class 1 2 3 4 5 
5. When I am in class, I listen very carefully 1 2 3 4 5 
6. Class is fun 1 2 3 4 5 
7. When we work on something in class, I feel interested 1 2 3 4 5 
8. In class, I work as hard as I can 1 2 3 4 5 
9. When we work on something in class, I get involved 1 2 3 4 5 
10. I pay attention in class 1 2 3 4 5 
